In the pharmaceutical industry spray coating is a frequently used method to apply a film layer on the surface of tablets or pellets. The function of coating ranges from the controlled release of active pharmaceutical ingredients (APIs) to taste masking and coloring. A widely used technique is drum coating, where tablets are placed in a rotating drum and the coating liquid is sprayed onto the moving tablet bed surface. One of the most central quality attributes is the uniformity of coating, both inter-tablet and intra-tablet. Besides experimental work [1] , numerical simulations have become an extremely important tool in process design and development. Coater performance depends on a range of different parameters, which could be essential for the quality of the final product. In order to quantify the impact of different CPPs (critical process parameters) on the related CQAs (critical quality attributes), the combination of advanced numerical methods on different scales is necessary. In this work we present an innovative approach to analyze, understand and optimize important steps of the pharmaceutical tablet coating process by means of numerical simulations. The final outcome is the application of the developed methods to industry-scale processes. Concerning our numerical multi-scale approach, the Discrete Element Method (DEM) is used for the simulation of the tablet bed mixing. Furthermore, a detailed numerical analysis of the interaction between spray droplets and tablet surface is performed with multiphase Computational Fluid Dynamics (CFD) methods [2] . On a larger scale, the CFD approach is also adapted to investigate the coater internal flow in terms of drying air and liquid spray efficiency. Summarizing, the presented combination of simulation methods helps to gain a deeper understanding of the spray coating process, providing a further step away from trial-and-error towards Quality-by-Design approach.
